. Based on detailed field investigation and experimental research, we analyzed the basic characteristics, genetic mechanism and stability of Paomachang landslide, and then put forward to the relevant control measures.
Introduction
Paomachang landslide was located in Zhuzhou city, Hunan province, South China. Since 2012, the landslide began to deform and break out due to several times of heavy rain. Now, the landslide is seriously threatening the safety of more than 5800 people's lives. In the paper, we will analyze the basic characteristics, genetic mechanism and stability of Paomachang landslide, in order to prevent it from the outbreak again.
Engineering Geological Conditions External Factors
In the summer, the rainfall in the landslide area was more than other seasons. The Xiang Jiang, which was the biggest flow in Hunan province, was located in the south of the landslide from 1.5km. There was no groundwater in regional area, while some fracture diving would appear during the rainy season, and perched water in shallow layers. The topography was middle-high hilly region, the relative elevation was 60 to 140m. The terrain slope was 20 to 45 degrees, steep in upper and slow in bottom.
Lithology and Structure
Exposed strata in the study area were the Quaternary silty clay and the Devonian quartz, shale and marl. The drilling investigation illustrated, silty clay widely distributed on the slope with thickness 6 to 10m. Quartz sandstone and shale were distributed in the west side of the landslide with thickness 111.2m. As the bedrock, marl distributed in parts of landslide body and its periphery with thickness 77.0m. The rock quality of marl was soft and easy to weather and muddy after water immersion. The study area occurred on the uplift part of Anningtang-Luozhengba uplift and fault zone, where many fractures developed in the vicinity. Therefore, the occurrence of landslide was frequent due to the impact of this fault.
Field Investigation and Experimental Analysis

Field Investigation
In previous field survey, we completed engineering surveying and mapping of 10km 2 and 21 drilling to understand the regional geological structure, 18 undisturbed soil sample and 5 rock sample to find out the basic properties of soil and rocks. Meanwhile, 30 field survey points were studied to determine the basic characteristics of Paomachang landslide.
Basic Characteristics
Paomachang landslide had width of 220m and length of 250m, trended toward northeast. Its shape was a fan, with area of 4.4×10 4 m 2 and a volume of 17.6×10 4 m 3 . The slope surface was gentle and wavelike (9° to 25°). The leading edge was inclining to the direction of the road, and its shape was like a tongue.
Deformation and failure of landslide was obvious, there were many drunk trees ( Figure 1a ) and fractures (Figure 1b) . Cracks in the middle of the road occurred (Figure 1c) . Slide retaining wall and nursery walls had been deformed (Figure 1d ). Landslide body was mainly composed of marl (Figure 1e ), sand shale and silty clay (Figure 1f ), and its depth was 2.2 to 7.5m. Slide zone soil had thickness of 0.1 to 3.8m and was a soft plastic or plastic. Slide bed was consisted of silty clay and weathered marl, with thickness of 2.0 to 13.5m.
Experimental Analysis
The results of experimental analysis showed six group samples from slide zone soil and rocks had the similar values of wet density (ρ 0 ), internal friction angles (φ) and cohesive force (C). The analysis results were listed in Table 1 . 
Genesis and Stability Analysis Genesis Mechanism
The analysis results of field investigation and experiments illustrated that the genesis was determined by three factors as follow: (1) Road construction or other engineering construction had destroyed the integrity and continuity of the original slope, which caused imbalance of inherent stress and formed cracks. Furthermore, landslide was located near to the active fault belt, the regional engineering geological conditions was very poor. (2) Marl and weathering residual soil distributed in the area of landslide had some features of micro expansion, strong water absorption and easy argillization. When soil in landslide was immersed by the rainfall, it was easy to be softened. (3) The rainwater formed upper backwater in landslide, creating favorable conditions for formation of landslide [1] . Not only it could increase the seepage force or the pore water pressure rapidly, but also caused the soil to collapse, which led to the outbreak of landslide [2] .
Stability Analysis
In order to analyzed the stability of the landslide body, we adopted the unbalance method (transfer coefficient method) [3] to calculate and evaluate. The concrete calculation formula was as follows: Some selected sections were calculated under different working condition (I-weight, III-weight and rain and IV-weight and earthquake). Calculation results from section 1, 3 and 4 showed that, stability coefficient (F s ) under normal condition was 2.47, 1.32 and 1.59, respectively, which meant landslide was in stable situation. While F s under working condition III was 1.02 to 1.05, it was unstable state.
Developing Trend
Now, Paomachang landslide was in slow creep stage, and it was generally stable during the dry season, but increased in creep during the rainy season. Stability analysis results show that, although Paomachang landslide was in a relatively stable to unstable state, it would erupt again in adverse conditions (e.g., storm). It could be formed a continuous sliding surface, slipped down overall, and triggered superior layer sliding, the ultimate result was the development trend of shallow slide to deep layer.
Treatment
According to the geotechnical engineering conditions and field investigation results of the landslide area, especially the factor of the thickness of the front part of the landslide body (more than 6m), we propose a single pivot row pile from the economic point of view and rationality.
Section construction should be implemented according to terrain. Firstly, we would excavate to the design elevation of pile top, and pull into hole. Secondly, we placed steel and poured concrete. Finally, after the completion of the construction, we began to carry out the anchor construction. When the strength of the anchor solid reached 80% of the design, we could actualize the stage of tension and locking. Concrete engineering construction plan was shown in Figure 2 . 
Concluding Remarks
(1) Paomachang landslide had some basic characteristics, such as, with length of 250m and width of 200m, covering an area of 4.4×10 4 m 2 and a volume of 17.6×10 4 m 3 . (2) The genesis mechanism was mainly controlled by destroyed slope, regional fault belt, argillization and rainfall.
(3) Stability calculation result showed that, under working condition III, the stability coefficient F s was 1.02 to 1.05, which meant Paomachang landslide was in unstable state.
(4) A single pivot row pile should be adopted to prevent the landslide from erupting again.
